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SPECIFICATION 

Process for impregnating or dispersing a 
product in a thin substrate 

5 

This invention relates to a method and appa- 
ratus for impregnating or dispersing a sub- 
strate with a product. The invention is particu- 
larly applicable to the dispersion of product 
10 through thin substrates of open-celled foam 
structure. 

It is necessary for various purposes to intro- 
duce products into foamed plastics materials 
or other materials of open-celled foam struc- 

1 5 ture. It is possible to introduce substances by 
coating the foam structure with the substance 
but this does not result in uniform dispersion 
throughout the structure of the foam but 
rather concentrates the substance in layers at 

20 or adjacent the opposite surfaces. It is also 
possible to impregnate or disperse a sub- 
stance through a material of open-celled foam 
structure by immersing the material in the 
substance to be dispersed. However in rela- 

25 tion to thin substrates this introduces prob- 
lems in providing adequate support for the 
treated substrate to avoid tearing or disinteg- 
ration and requires the subsequent application 
of heat to dry the impregnated substance. 

30 It is an object of the present invention to 
provide a method and apparatus for dispers- 
ing products through articles of thin open- 
celled foam structure in which these disadvan- 
tages are obviated or mitigated. 

35 The invention provides a method of dispers- 
ing a substance in a thin flexible substrate of 
open-celled foam structure comprising contin- 
uously moving a sheet of the substrate, apply- 
ing the substance to the substrate in a melted 

40 condition at an elevated temperature, com- 
pressing the substrate, subsequently allowing 
the substrate to expand to its normal size and 
thereby draw the melted substance into the 
open-celled structure to impregnate the sub- 

45 strate and cooling the substrate to solidify the 
impregnated substance. Cooling may be ef- 
fected at ambient temperature or may be 
assisted by forced air draft or refrigeration. 
Preferably compression of the substrate is 

50 effected by passing same between nip rollers 
which may also serve to apply the liquid 
substance to the compressed substrate. 

.Preferably also the rollers are heated to 
maintain the temperature of the substance to 
55 de dispersed. One of the heated rollers may 
pick up the liquid substance from a trough, 
which is preferably also heated, either directly 
or by way of an intermediate roller which may 
also be heated. 
60 An embodiment of the invention will now 
be described, by way of example only, with 
reference to the accompanying diagrammatic 
drawing which shows one form of apparatus 
according to the invention. 
65 Referring to the drawing, the apparatus is 



used to disperse a fabric softening agent in a 
substrate comprising a thin sheet 4 of poly- 
urethane foam having a thickness of less than 
three millimetres and preferably of the order 

70 of one to two millimetres. The apparatus con- 
sists of a nip roller 8 mounted in fixed centres 
and a pick-up or feed roller 9 mounted di- 
rectly below and on the same vertical centre 
line as the nip roller 8. Feed roller 9 runs in 

75 tank 10 which contains the heated softening 
agent. The roller 9 is vertically adjustable to 
micrometer settings thus allowing roller 8 to 
be coated with a precise depth of the soften- 
ing agent. A roller 5 is mounted ahead of and 

80 above the roller 8 and has a vertical adjust- 
ment which enables the arc of contact of the 
sheet 4 with the roller 8 to be varied before 
the sheet enters the impregnation nip pro- 
vided between the roller 8 and a roller 7 

85 which is vertically adjustable to micrometer 
setting and offset from the vertical centre line 
of the rollers 8 and 9. The offset nip allows 
for recovery of the sheet 4 whilst still in 
surface contact with the roller 8, thus ensur- 

90 ing complete absorbtion of the softening 
agent. 

The sheet 4 is drawn from a supply roll and 
fed under the roller 5 which is vertically 
adjusted to select the desired length of con- 
95 tact between the sheet and the surface of the 
roller 8 prior to entry into the nip constituted 
by rollers 8 and 7. The nip rollers 7 and 8 are 
both driven. The pick-up roller 9 runs on a 
separate variable speed drive and is partially 

100 immersed in the fabric softening agent in the 
tank 1 0. The roller 9 is vertically adjusted to a 
suitable setting allowing a precise thickness of 
the softening agent to be carried to the con- 
tact point A where it is held by the sheet 4 

105 before entering the nip. On leaving the nip 
the sheet re-expands while still in surface 
contact with the roller 8 thus fully absorbing 
the coating of fabric softener. 
The product is stored in a heated storage 

110 tank 1 3 and metered through a valve 12 and 
feed pipe 1 1 to a tank 1 0 where the level is 
automatically controlled, Following application 
of the softener to the substrate, the substrate 
is rapidly cooled by passing through a refrig- 

1 1 5 eration unit 1 5 and is wound on to a take-up 
roll 16. 

In the case of a fabric softener such as 
stearic acid ethoxylate the reservoir 1 3 is 
heated to a temperature of between 3 7 9 and 

120 53°C to melt the softener which is then 

delivered through the pipe 1 1 to the trough 
10. The trough is heated to a similar tempera- 
ture to maintain the softener in a molten 
condition and the pick-up roller 9 serves dur- 

1 25 ing its rotation to carry a quantity of the fabric 
softener to the roller 8 from whence it is 
applied to the foam 4 in the nip between the 
rollers 8 and 7. The transfer roller 8 and pick- 
up roller 9 are both heated by suitable means 

1 30 to maintain the softener in a liquid state. 
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After leaving the nip between the rollers 7 
and 8 the treated foam sheet is allowed to 
expand freely, thereby creating suction within 
the cellular structure which serves to draw the 
5 fabric softener into and disperse it through the 
foam. Effective and relatively uniform disper- 
sion is achieved due to the thin nature of the 
sheet. After the fabric softener is dispersed it 
is passed through the cooling zone 1 5 where 

1 0 its temperature is reduced to below the melt- 
ing point of the stearic acid ethoxylate, 
thereby resulting in solidification of the fabric 
softener within the structure of the foam. 
Sections of the thus treated foam may then be 

1 5 added to dryers along with clothing or other 
fabrics with which they are tumbled during 
the drying cycle, the temperature within the 
dryer causing melting of the fabric softener 
which is then gradually released from the 

20 foam substrate and applied to the articles 
being dried. The arrangement described en- 
ables a substance to be dispersed in a uniform 
manner through the structure of a thin sheet 
of a cellular carrier in a simple and effective 

25 manner by a single pass continuous process 
and results in more uniform dispersion of 
impregnant than can be obtained with con- 
ventional coating techniques. Moreover, when 
the substance is applied in a hot melt form it 

30 will subsequently solidify on attaining ambient 
temperature and it is not therefore necessary 
to utilise additional heating to drive off water 
as in the case where substances are applied in 
aqueous solution or dispersion. Cooling can of 

35 course be assisted by refrigeration if required 
but this will not be necessary in all circum- 
stances. 

Various modifications may be made without 
departing from the invention. For example the 

40 speed of travel of the substrate may be varied 
to suit requirements and the degree of com- 
pression may be altered provided it is suffici- 
ent to ensure complete dispersion of the 
added substance through the cross-section of 

45 the foam after expansion. Compression of the 
foam could also be effected by means other 
than rollers. The rate of uptake of substance 
may also be varied in any convenient manner; 
for example by increasing the gap setting 

50 between the nip rollers 8 and 7 and increas- 
ing the running speed of the roller 9 a greater 
quantity of substance will be presented to the 
substrate for dispersing into the open cell 
structure. Alternatively the rate of uptake may 

55 be altered by use of engraved rollers. The 
temperature and viscosity of the substance 
may also be varied dependent on its nature. 

CLAIMS 

60 1 . A method of dispersing a substance in 
a thin flexible substrate of open-celled foam 
structure comprising continuously moving a 
sheet of the substrate, applying the substance 
to the substrate in a melted condition at an 

65 elevated temperature, compressing the sub- 



strate, subsequently allowing the substrate to 
expand to its normal size and thereby draw 
the melted substance into the open-celled 
structure to impregnate the substrate and 
70 cooling the substrate to solidify the impreg- 
nated substance. 

2. A method according to claim 1 wherein 
cooling is effected at ambient temperature. 

3. A method according to claim 1 wherein 
75 cooling is assisted by forced air draft. 

4. A method according to claim 1 wherein 
cooling is assisted by refrigeration. 

5. A method according to any preceding 
claim wherein compression of the substrate is 

80 effected by passing the substrate between nip 
rollers. 

6. A method according to claim 5 wherein 
one of said nip rollers comprises an applicator 
roller serving to apply the liquid substance to 

85 the compressed substrate. 

7. A method according to claim 5 or 6 
wherein the rollers are heated to maintain the 
temperature of the substance to be dispersed. 

8. A method according to any of claims 5 
90 to 7 wherein the substrate is arranged to 

expand while still in contact with said applica- 
tor roller. 

9. A method according to any preceding 
claim wherein the substrate comprises a sheet 

95 of open-celled synthetic foam having a thick- 
ness of less than 3mm. 

10. A method according to any preceding 
claim wherein the substance to be dispersed 
comprises a fabric softening agent. 

1 00 11. A method according to claim 1 0 
wherein the fabric softening agent is stearic 
acid ethoxylate. 

12. A method according to claim 10 or 
1 1 wherein the fabric softening agent is ap- 

105 plied at a temperature of 37°C to 53°C. 

13. A method of dispersing a fabric soft- 
ening agent in a flexible open-celled foam 
structure having a thickness of less than 3mm 
substantially as hereinbefore described. 

110 14. Apparatus for dispersing a substance 
in a thin flexible substrate of open-celled foam 
structure comprising means for continuously 
moving a sheet of the substrate, a pair of nip 
rollers between which the sheet is passed, 

1 1 5 means for applying the substance to one of 
said rollers which serves as an applicator roller 
for transferring the substance to said substrate 
and means for controlling the quantity pf 
substance applied to the substrate by said 

1 20 applicator roller. 

1 5. Apparatus according to claim 1 3 in- 
corporating means for heating said applicator 
roller. 

16. Apparatus according to claim 14 or 
125 15 incorporating means adapted to permit 
expansion of said substrate while still in con- 
tact with said applicator roller. . 

1 7. Apparatus according to claim 16 
wherein said expansion is permitted due to 
1 30 the axis of rotation of the other of said nip 
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rollers being displaced from the axis of rota- 
tion of said applicator roller in the direction 
opposite to the direction of travel of the 
substrate. 

5 "18. Apparatus according to any of claims 
1 4 to 17 including means for varying the 
thickness of substance applied to the sub- 
strate by said applicator roller. 

1 9. Apparatus according to claim 1 8 
10 wherein the other of said nip rollers is mov- 
able relative to said applicator roller to vary 
the nip therebetween. 

20. Apparatus according to any of claims 
14 to 19 wherein both said nip rollers are 

1 5 driven in unison in opposite directions. 

21. Apparatus according to any of claims 
14 to 20 including a pick-up roller extending 
into a trough or tank for said substance in 
order to pick up substance from the trough or 

20 tank and transfer same to said applicator 
roller. 

22. Apparatus according to claim 21 
wherein the axes of rotation of said applicator 
and pick-up rollers are disposed in vertical 

25 alignment. 

23. Apparatus according to claim 21 or 
22 wherein said pick-up roller is movable 
relative to said applicator roller to vary the nip 
gap therebetween and hence control the 

30 quantity of said substance transferred to the 
applicator roller. 

24. Apparatus according to any of claims 
21 to 23 wherein said pick-up roller is driven 
by a variable speed drive independent of the 

35 drive to said nip rollers. 

25. Apparatus according to any of claims 
21 to 24 incorporating means for heating said 
pick-up roller. 

26. Apparatus according to any of claims 
40 1 4 to 25 including means for varying the 

length of the arc of contact between said 
substrate and said applicator roller. 

27. Apparatus according to claim 26 
wherein said means for varying said arc of 

45 contact comprises an auxiliary roller rotatably 
mounted ahead of said applicator roller in the 
direction of travel of the substrate and bodily 
movable in a direction transversely of the 
substrate. 

50 28. Apparatus according to any of claims 
21 to 25 incorporating means for heating said 
trough or tank. 

29. Apparatus according to any of claims 
21 to 25 or claim 28 including a storage tank 

55 for-said substance connected to said trough 
and incorporating means for maintaining a 
constant level of substance in said trough. 

30. Apparatus according to claim 29 in- 
corporating means for heating said storage 

60 tank. 

31 . Apparatus according to any of claims 
14 to 30 including support means for a roll of 
substrate to be treated and take-up means for 
the impregnated substrate. 

65 32. Apparatus according to any of claims 



14 to 31 including means for cooling the 
substrate after impregnation. 

33. Apparatus for dispersing a substance 
in a thin flexible substrate of open celled foam 

70 structure substantially as hereinbefore de- 
scribed with reference to the accompanying 
drawing. 

34. A fabric softening product produced 
using the apparatus according to any of 

75 claims 14 to 33. 

35. Any novel subject matter or combina- 
tion including novel subject matter herein dis- 
closed, whether or not within the scope of or 
relating to the same invention as any of the 

80 preceding claims. 

Printed for Her Majesty's Stationery Office 

by Burgess & Son (Abingdon) Ltd. — 1981. 

Published at The Patent Office. 25 Southampton Buildings, 

London, WC2A 1AY, from which copies may be obtained. 



